Survey (NATS), 18 .4% of adult cigar users reported smoking little filtered cigars as their usual type smoked, while 61.8% reported smoking cigarillos. Nearly 60% of these adult cigar smokers were also current or former cigarette smokers. 7 Though reasons for LCC use are not well documented, some adult smokers may dual use LCCs to either quit smoking or to complement or substitute for cigarette use. 8 Regardless, dual use of cigarettes and LCCs may prolong smoking, perpetuate nicotine addiction, and lead to detrimental health effects on users, particularly if use is sustained over a long period of time.
The Family Smoking Prevention and Tobacco Control Act (FSPTCA) of 2009 provided the Food and Drug Administration (FDA) with the authority to regulate the manufacturing, distribution, and marketing of cigarettes. In May 2016, the FDA announced that it would extend its regulatory authority to include LCCs and other tobacco products. Though bringing LCCs under the regulatory authority of the FDA is a critical step to protect the public's health, it is important to note that LCCs are not as strictly regulated as cigarettes. Unlike cigarettes, LCCs are available in characterizing flavors, such as vanilla and blueberry. Flavor additives in tobacco products are known to appeal to smokers, and a substantial proportion of adult smokers report flavored cigar use. King and colleagues found that among adult cigar smokers aged 18 and older who completed the 2009-2010 NATS, 42.9% reported flavored cigar use. The prevalence of flavored cigar use was greater among females, those younger in age, Hispanics, and Other, non-Hispanics. 9 The less-regulated status of LCCs may unintentionally fuel inaccurate perceptions about the relative harm of LCCs compared to cigarettes, especially among vulnerable populations such as young adults and some racial/ ethnic minority groups.
Cigarette smokers are aware that their smoking causes some amount of harm. 10 However, recent studies have found that some adult smokers perceive the health risks of LCC smoking to be minimal, noting that any cigar use (including LCCs) is less harmful than cigarette smoking. [11] [12] [13] [14] In addition to the availability flavor additives in LCC tobacco, widespread product advertising may also contribute to these misperceptions. The text, imagery, and color of LCC advertisements and packaging are designed to convey the sense of a lighter and perhaps healthier product than cigarettes. [15] [16] [17] Adults may endorse the perceived safety of LCCs because, unlike cigarettes, they are not addressed in anti-smoking media campaigns. [18] [19] [20] Further, infrequent non-daily use 14, 21 and misperceptions about the constituents of LCCs, such as the belief that LCCs have "natural" or fewer harmful ingredients 18, 20, 21 compared to cigarettes, may also underscore these perceptions of reduced risk.
Despite well-established associations between risk perceptions and smoking behavior, 22 few have examined the perceptions of risk of LCC smoking among adult cigarette smokers. The current study sought to understand adult current cigarette smokers' perceptions of harm related to LCC smoking. We also assessed LCC smoking behavior outcomes, including LCC smoking experimentation (ever use), susceptibility to LCC use, and intention to continue using LCCs, among our respondents. The association among perceptions of risk and the outcomes susceptibility to use and intention to continue smoking LCCs were also assessed. Understanding cigarette smokers' perceptions of risk and its association with LCC smoking behaviors will contribute to the body of evidence that can be used to expand future FDA regulatory policies related to LCCs. Study data can also contribute to the development of programs, including health communication campaigns that seek to curtail LCC use among cigarette smokers.
Methods

Study Overview and Participants
Data for the current study come from a larger study conducted by the Georgia State University Tobacco Center of Regulatory Sciences (TCORS) that seeks to understand consumers' perceptions of risk about novel and alternative tobacco products. In 2014, the parent study administered a cross-sectional survey, the Tobacco Products and Perceptions Survey, to a probability web-based sample of noninstitutionalized US adults, aged 18 and older. The sample was drawn from GfK's KnowledgePanel, an online research panel, and included a representative oversample of cigarette smokers. We invited 7991 KnowledgePanel members to participate in the survey. Of those, 5833 completed the survey; 116 respondents were excluded because they did not complete more than 50% of the survey items. A total of 5717 respondents were retained for analyses. Additional details about the parent study can be found elsewhere. 23 This study was approved by the Institutional Review Board of Georgia State University.
Measures
Measures assessed in the current study included respondents' sociodemographic characteristics, cigarette and LCC smoking status, and perceptions of risks about LCC use. Sociodemographic characteristics assessed included sex, age, race/ethnicity, education, annual household income, and employment status. Cigarette smoking status was assessed with two items: lifetime smoking of at least 100 cigarettes (response options: yes/no) and currently smoking cigarettes "every day," "some days," or "not at all." Respondents who reported smoking at least 100 cigarettes in their lifetime and smoked cigarettes "every day" or "some days" were classified as current cigarette smokers. Current cigarette smokers were asked about their LCC smoking status. LCC smoking status was assessed by asking respondents about ever use of LCCs (response options: yes/no). Brand names and product images were included with a definition of LCCs to assist respondents with product recognition. Current cigarette smokers who reported ever trying a LCC were asked about their intention to smoke LCCs again in the future. Intention to smoke LCCs in the future was assessed by the following question: "Which of the following best describes your thoughts on smoking little cigars or cigarillos in the future?" Response options included "probably won't smoke LCCs again," "probably will smoke LCCs for a short time"; "probably will smoke LCCs for a long time"; and "don't know." Current cigarette smokers who had never tried smoking a LCC were asked about their susceptibility to use LCCs. Susceptibility to use LCCs was assessed with the following question: "How likely are you to try smoking little cigars or cigarillos in the next year?" (response options: "very unlikely" to "very likely"). Current cigarette smokers who said they would "very likely" try LCCs were defined as LCC-susceptible cigarette smokers, while those who said "very unlikely" were defined as non-LCC-susceptible cigarette smokers. Perception of risk of LCC use was assessed by asking respondents about the likelihood of becoming addicted to LCCs (response options: "yes," "no," "don't know"); the harmfulness of smoking LCCs compared to cigarette smoking (response options: "less harmful," "more harmful," "about the same harm," and "don't know"); risk of smoking LCCs daily (response options: "very risky" to "not risky at all," and "don't know"); and risk of smoking LCCs occasionally (response options: "very risky" to "not risky at all," and "don't know").
Analytic Sample
Of the 5717 respondents, 1349 were current cigarette smokers; 158 respondents did not provide data on their LCC smoking status and were excluded from the analyses. Data from the 158 respondents were missing at random and did not influence study results. A total of 1191 current cigarette smokers were stratified into three groups: (1) dual current cigarette smokers who had ever smoked LCCs (Group 1); (2) LCC-susceptible cigarette smokers (Group 2); and (3) non-LCC-susceptible cigarette smokers (Group 3). Ever LCC smoking (instead of current smoking) was used to define dual use, as the sample size for current (past 30-day) LCC smokers was too small (n = 92) to produce reliable estimates. Of 1191 respondents, 49.1% (n = 584) were dual cigarette and ever LCC smokers, 9.8% (n = 117) were LCC-susceptible cigarette smokers, and 41.1% (n = 490) were non-LCC-susceptible cigarette smokers.
Analyses
Weighted descriptive and inferential statistics were conducted using Stata 14.0. Descriptive statistics were used to describe the sociodemographic characteristics of the 1191 cigarette smoking respondents. Multinomial logistic regression analyses were conducted to compare the sociodemographic factors and risk perception items among the three subgroups. Multinomial logistic regression analyses were also conducted to examine the association among the risk perception items and intention to smoke LCCs in the future among dual smokers (Group 1). Finally, multivariate logistic regression analyses were conducted to examine the association among the risk perception items and susceptibility to use LCCs among cigarette smokers who did not have a history of LCC use (Groups 2 and 3 combined). All multinomial and multivariate models were controlled for sociodemographic factors to produce adjusted relative risk ratios (RRR).
Results
Sociodemographic Characteristics of the Total Sample and Smoking Status Subgroups
Respondents' sociodemographic and smoking characteristics are presented in Table 1 . Overall, the majority of respondents were white, male, and aged 45-59 years old. Table 1 also presents the results of the multinomial logistic regression analyses that compared the sociodemographic factors between dual smokers and non-LCC-susceptible cigarette smokers (Group 1 vs. Group 3) and LCC-susceptible smokers and non-LCC-susceptible cigarette smokers (Group 2 vs. Group 3). Compared to males, female cigarette smokers had lower odds of dual smoking (Group 1) than non-LCC-susceptible cigarette smoking (Group 3). Compared to adults aged 18-29 years old, cigarette smoking adults aged 45-59 years old and those age 60 years and older had lower odds of dual smoking (Group 1) than non-LCCsusceptible cigarette smoking (Group 3).
Compared to adults aged 18-29 years old, adults aged 45-59 years old also had lower odds of LCC-susceptible smoking (Group 2) than non-LCC-susceptible smoking (Group 3). Compared to white, non-Hispanics, black, non-Hispanics, and other, nonHispanics had greater odds of LCC-susceptible cigarette smoking (Group 2) than non-LCC-susceptible cigarette smoking (Group 3).
Perceptions of Risk of LCCs by Smoking Status Subgroups
As shown in Table 2 , the majority of the 1191 respondents believed that LCCs were addictive. Over half of the respondents believed that smoking LCCs was just as harmful as cigarette smoking. With regard to frequency of use, 42.4% of respondents believed that daily LCC smoking was "very risky," while only 22.1% of respondents believed that occasional LCC smoking was "very risky".
When comparing risk perception items across the smoking subgroups, the multinomial logistic regression analyses found that, compared to cigarette smokers who believed that daily LCC smoking was "very risky," those who believe it was "somewhat risky" had greater odds of dual smoking; those who were uncertain about the risk of daily LCC smoking had lower odds of dual smoking (Group 1) than non-LCC-susceptible cigarette smoking (Group 3). Further, compared to cigarette smokers who believed that occasional LCC smoking was "very risky," those who believed that occasional use was "a little risky" had greater odds of dual smoking (Group 1) than non-LCC-susceptible cigarette smoking (Group 3).
Compared to those who believed that LCCs were addictive, those who were uncertain about their addictiveness had greater odds of LCC-susceptible smoking (Group 2) than non-LCC-susceptible smoking (Group 3). Compared to those who believed that daily LCC smoking was "very risky", those who believed that daily use was "a little risky" had greater odds of LCC-susceptible smoking (Group 2) than non-LCC-susceptible smoking (Group 3).
Risk Perceptions and Intention to Smoke LCCs in the Future
Among the 584 dual smokers, 52% indicated that they did not intend to smoke LCCs again; 20.7% intended to smoke LCCs for a short or long time; and 27.3% were unsure if they would smoke LCCs again. Table 3 shows the association between the risk perception items and dual smokers' intent to smoke LCCs again in the future. Compared to smokers who said that LCCs were addictive, those who believed that LCCs were not addictive had 4.8 times the odds of intending to smoke LCCs again compared to never smoking LCCs again. Compared to smokers who believed that smoking LCCs daily was "very risky", those who believed that daily LCC use was "somewhat risky" had 2.3 times the odds of intending to smoke LCCs again compared to never smoking LCCs again. Notably, cigarette smokers who believed that daily LCC use was "somewhat risky" also had greater odds of being uncertain about their intention to smoke LCCs again in the future, compared to never smoking LCCs again. Finally, those who were uncertain about the harmfulness of daily LCC smoking had 6.8 times the odds of intending to smoke LCCs again compared to never smoking LCCs again. Cigarette smokers who were uncertain about the harmfulness of daily LCC smoking also had almost 13 times the odds of being uncertain about their intention to smoke LCCs in the future, compared to never smoking LCCs again.
Risk Perceptions and Susceptibility to Use LCCs
We conducted a multivariate logistic regression analysis, controlling for sociodemographic factors, to examine the association between perceived risk and susceptibility to use LCCs among cigarette smokers who did not have a history of LCC smoking (Groups 2 and 3 combined). As shown in Table 4 , only perceptions about the addictiveness of LCC smoking predicted susceptibility to use LCCs. Compared to those who said that LCCs are addictive, those who were uncertain about the addictiveness of LCCs were more likely to be susceptible to smoking the product in the future.
Discussion
Our study documents the association between perceptions of risk about LCC smoking and the outcomes dual LCC use, susceptibility to use LCCs, and intention to continue LCC use among a probability Ref.
Ref.
About the same sample of US adult cigarette smokers. Overall, the majority of smokers in our sample perceived that LCCs were addictive and that smoking LCCs carries the same level of harm as cigarettes. With regard to frequency of use, the majority of respondents perceived daily LCC use to be more harmful than occasional use. Differences in perceptions about the frequency of LCC use were also found across the smoking status subgroups. Compared to those not susceptible to LCC smoking, dual smokers were more likely to perceive that daily LCC use was "somewhat" risky while occasional LCC smoking was "a little" risky; LCC-susceptible smokers also perceived daily LCC smoking to be "a little risky." Prior studies have found that, unlike cigarette smokers, smokers who use LCCs typically smoke the product less frequently and do not smoke a whole LCC at once. 11, 14 All cigar smoking, including infrequent use, produces toxic smoke 24, 25 and can lead to the absorption of nicotine and other harmful constituents 26, 27 that may increase the risk of several types of chronic diseases and other adverse health affects. [26] [27] [28] Though respondents' perceptions are inaccurate, it is possible that LCC smoking behavior patterns (ie, smoking them less frequently) contribute to perceptions about health risks.
Our findings suggest that perceptions of risk were not merely subjective beliefs but were also important determinants of LCC smoking behavior. Compared to cigarette smokers who were not susceptible to LCC use, dual smokers who believed that daily use carried minimal risk and believed that LCCs were not addictive were more likely to intend to smoke the product again in the future. As documented in prior studies, some cigarette smokers presume that all cigars (including LCCs) are less dangerous than and are safer alternatives to cigarettes. 13, 29 That these misperceptions are associated with continued LCC smoking among dual smokers is troubling; dual cigarette and LCC use may increase the likelihood of nicotine dependence, 11, 30 cancer, 25, 26, 31 and other chronic health conditions. 25, 32 Equally concerning was the degree of uncertainty about the addictiveness of LCC smoking among LCC-susceptible cigarette smokers. Over 40% of LCC-susceptible cigarette smokers were uncertain about its addictiveness, and those who were uncertain were almost three times more likely to be susceptible to trying LCC smoking. Richter and colleagues 19 found that a lack of coverage of cigars in anti-tobacco health education campaigns explained perceptions of reduced risk for cigar smoking. Continued lack of coverage may be fueling the uncertainty of and misperceptions about risk for cigar smoking among these smokers. The FDA now requires warning labels to be placed on cigar packages 33 ; this is an important step to correct misperceptions of the addictiveness and safety of cigars.
The study is not without limitations. First, our measures of risk perception were limited, and only assessed perceived addictiveness of LCCs; its harm compared to cigarette smoking; and harm associated with daily and occasional use of LCCs. Other published studies suggest that perceptions of risk about LCCs are shaped by numerous factors, including, but not limited to, consumers' beliefs about the products' constituents, the flavored tobacco in the LCCs, and LCC package descriptors (eg, text, color). 12, 14, 19 Additional studies using expanded measures of perceptions of risk are needed. Second, our definition of dual smokers included ever (rather than current) LCC smoking. Future studies that define dual smokers as current (ie, past 30-day) cigarette and LCC users are warranted to replicate our study findings. We assessed susceptibility to trying LCCs using a single questionnaire item, rather than the traditional three to four items that have been validated for cigarette smoking. 34 As such, study findings should be interpreted with caution.
Our study suggests that perceptions of risk about the addictiveness of LCCs and frequency of LCC use are important determinants of intention to continue LCC use among cigarette smokers with a history of LCC use. These perceptions are also determinants of LCC smoking susceptibility among cigarette smokers. The Center for Tobacco Products is tasked with correcting misperceptions about regulated tobacco products and educating the public about the dangers of use, including health risks and addictiveness of the product. As noted above, the Center for Tobacco Products will require advertising and package warning labels, including addictiveness warning labels, for all newly deemed products, including LCCs. 33 Once the warnings are implemented, future studies should evaluate the effectiveness of the warning labels on adult smokers' perceptions of the addictiveness of LCCs to further inform the development of health communication campaigns. Misperceptions about the frequency of LCC use and its association with LCC smoking outcomes (ie, intention to continue use) suggest the need for additional health communication messages that convey that any use of cigars (either daily or occasional use) is harmful and carries the risk of adverse negative health outcomes. Current FDA initiatives, that is, the Fresh Empire campaign, 35 may be appropriate to address these misperceptions among adults.
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